A second order differential equation in Hilbert space is shown to have only trivial solutions. This functional analytic result is then used to derive an upper bound for the set of positive eigenvalues of the one-body Schrodinger operator. § 1. Introduction
§ 1. Introduction
The theory of the Schrodinger operator -A+q(x), where J is the Laplacian and q(x) a measurable function on R n , initiated by Kato in [7] , has become a highly developed discipline in mathematical analysis. The spectral theory of the Schrodinger operator is by now fairly well understood.
In [12] , Wigner and von Neumann have constructed a function q(x) such that -A+q has the positive number 1 as an eigenvalue. This phenomenon suggests that a natural spectral problem for the operator -A+q(x) is to give a good upper bound for the set of positive eigenvalues under reasonable assumptions on q(x) in a neighbourhood of infinity. This problem has been studied by Agmon [1, 2] , Kato [8] , Odeh [9] and Simon [11] among others. An exposition of the contributions by these authors can be found in Reed and Simon [10] , and most recently, Eastham and Kalf [5] , A discussion on the hypotheses and conclusions of the papers of Agmon and Simon can be found in Jansen and Kalf unique continuation properties for the solutions of elliptic partial differential equations can be applied. Detailed assumptions on q(x) are given in Section 4. Since the proofs are quite complicated, an attempt is made to supply with full details. In this respect the paper is sufficiently selfcontained. Acknowledgements are made to Professor F. V. Atkinson for suggesting the topic, Professor T. Kato for pointing out several mistakes and unrealistic assumptions in the first version of this paper, and the referee for the detailed comments and suggestions which have led to this revised version. will also be taken in the strong sense.
Let A be a nonnegative, unbounded linear operator with domain *D(A) dense in M. Let T 0 (t) and T^t) be self-adjoint bounded linear operators defined on M satisfying the following conditions :
( i ) The derivative T' 0 (t) of T 0 (t) exists and is a self-adjoint bounded linear operator on M for t large enough, say for *^?i.
(ii) For any s>0, there is a f 2 >0 such that for all functions u :
whenever ^<? 2 .
(iii) There exist nonnegative constants L and K such that for any £>0, there is a <? 3 >0 such that for all u, v as in (ii), The abstract differential equation to be studied is of the following form :
;2. 5) where / is a real number.
We assume that (2.5) satisfies the following unique continuation property : 
By (2.3) and (2.4), the following inequality is valid:
here /v x and L a lie within an arbitrary but fixed e of K and L respectively and it is understood that (2.8) is valid for t large enough.
Let c e(-l, 1). Then
Adding (2.8) and (2.9), letting a>0, we get
where K z and L 2 are constants lying within e of K and L respectively and it is understood that (2.10) is valid for t large enough. By (2.6) and (2.10), it follows that for t large enough, say for t^T=T(e\ provided that
where K s and L z are constants lying within e of K and L respectively. (2.11) is valid with 0<7<1 provided that
The inequalities in (2.12) are valid for some a>0 if
Using (2.13), the inequalities in (2.12) are valid for some «>0 if (2.14) 
(M). This proves the theorem.
Remark, By slightly modifying the proof of the theorem, the cases when K=0 or L=Q can be covered. We omit the details. § 3, Continuation of the Proof of Theorem 2.1
In this section we prove the claim in (2.18). We have used the nonnegativity of A to obtain the above inequality. Let e>0. whenever f^^. We have used hypotheses (3), (5) and (6) to obtain the above inequalities, Rewrite (4.2) in the form This is a contradiction. Hence P has no eigenvalues in (A, oo). For the case when 71= 2, the above proof can be modified by writing (4.2) in the form v"+{i-t-*A-q*-qi}v=Q, o<a<oo This completes the proof of the theorem.
